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Jiro Tanaka* & Mitsuo Chihara* : Taxonomic study of 
the Japanese crustose brown algae (6) 
Pseudolithoderma (Lithodermataceae, Ralfsiales)** 

ehtmp* • (6) 
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Lithodermataceae Hauck, Die Meeresalg. Deutsch. u. Oesterr. In L. 
Rabenhorst’s Kryptogam.-Flora v. Deutsch, Oesterr. u. Schweiz. 2nd ed., 2: 318 
(1883). 

Thallus crustose, expanded; vegetative erect filaments firmly or loosely 
adjoined with each other; both unilocular and plurilocular reproductive organs 
terminally formed; chloroplast single to many. 

Type genus: Lithoderma Areschoug (1875). 

The family Lithodermataceae is characterized by possession of unilocular 
and plurilocular reproductive organs formed terminally. This family currently 
includes the following six genera: Lithoderma Areschoug 1875; Symphyocarpus 
Rosenvinge 1893; Sorapion Kuckuck 1894; Petroderma Kuckuck 1897; Pseudo¬ 
lithoderma Svedelius 1910; Heribaudiella (Gomont) Svedelius 1930. These 
genera can be distinguished by a combination of the following characters; 1) 
the number of chloroplast per cell, 2) the degree to which erect filaments 
adjoin each other, 3) the thickness of the thallus and 4) the morphology of the 
plurilocular and unilocular reproductive organs. 

The genus Porterinema Waern was placed in the Lithodermataceae by 
Waern (1952) based only on possession of terminal unilocular sporangia 
resembling those of Sorapion and Lithoderma. However, considering that the 
thallus is composed of only creeping filaments attached to the substratum and it 
lacks clear erect filaments and furthermore bears peculiar intercalary plurilocular 
reproductive organs unknown in other members of the Ralfsiales, Porterinema 
should be excluded from the Lithodermataceae and probably from the Ralfsiales. 

* Institute of Biological Sciences, The University of Tsukuba. 

** Continued from Journ. Jap. Bot., 56: 153-160 (1981). Contributions from the Shimoda Marine 
Research Center, The University of Tsukuba, no. 389. 


10 — 



December 1981 


Journ. Jap. Bot. Vol. 56 No. 12 


377 


These three characteristics have never been described for the families 
Lithodermataceae and Ralfsiaceae. 

The genus He.ribaudie.lla is known to occur only in fresh water. In Japan 
the occurrence of H. fluviatilis has been reported by Kumano and Hirose (1969). 
Members of this family seem to be distributed mainly in northern waters. 
Pseudolithoderma is the first genus of marine Lithodermataceae to be recorded 
for Japan. 

Pseudolithoderma Svedelius in Engl, et Prantl. Nat. Pflanz.-fam. Nachtrage, 
z. Teil 1, Abt. 2. p. 175 (1910). 

Thallus thinly crustose, expanded in only diameter, firmly attached to the 
substratum without rhizoids; basal layer composed of one or two rows of cells; 
erect filaments arising from basal layer, strictly erect, simple or sparsely 
branched, loosely or firmly adjoined, more or less to form pseudoparenchyma; 
tuft of hairs occasionally arising from a basal layer; cells containing several 
discoid chloroplasts; both types of reproductive organs terminal on the erect 
filament. 

Type species: Pseudolithoderma extensum (Crouan) S. Lund. 

The genus Pseudolithoderma was erected by Svedelius (1910) after study 
of Lithoderma fatiscens Kuckuck and is characterized by the following: 1) 
several disc-shaped chloroplasts per cell, 2) terminal unilocular sporangia and 
3) plurilocular reproductive organ being borne only at the terminal position. 
According to Svedelius, the presence of only the terminal plurilocular reproductive 
organ is a character to separate Pseudolithoderma from the closely related 
genus Lithoderma, which has lateral plurilocular reproductive organs in addition 
to terminal ones. Some of the species which have been placed in Lithoderma 
possess only terminal plurilocular organs as reproductive structures and because 
of this they have been transferred to the genus Pseudolithoderma by Lund 
(1959). Currently, six species are accepted as the taxa of the genus Pseudo¬ 
lithoderma and most occur in the north Atlantic Ocean. 

Species belonging to this genus can be distinguished from one another by 
the use of a combination of the following characteristics: 1) the degree to 
which erect filaments adjoin each other, 2) the texture of the thallus: smooth 
or rough, and sticky or not, and 3) the shape and size of both types of re¬ 
productive organ. 

In order to clarify the life history of this genus, culture study was under- 
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taken by Loiseaux (1968) using Pseudolithoderma roscoffensis. According to 
her, swarmers from plurilocular reproductive organs gave rise to the mother 
plant, the plurilocular organ bearing thallus. This fact suggests the occurrence 
of apomeiotic division in sporogenesis. 

Pseudolithoderma subextensum (Waern) S. Lund, Meddel. om Gr^nland 156: 
84 (1959). 

Basionym: Lithoderma subextensum Waern, Sv. Bot. Tidskr. 43: 659. fig. 4, 
pi. 1, h and pi. 3 (1949) ; Acta Phytogeogr. Suecica 30: 148. fig. 67 (1952). 

Thallus crustose, expanded in diameter, epilithic, dark, chestnut brown, 
mostly circular in outline, reaching up to 1 cm in diameter and 250 thick, 
often confluent and covered with thin gelatinous layer in surface, composed 
of a basal layer and erect filaments; basal layer 2-3 cells thick, creeping on 
substratum; cells of basal layer 10-16 fim broad and 0.3-0.6 times as high as 
wide in lower part of thallus, 8-10 //m broad and 1.0-1.4 times as high as wide 
in upper part; cells filled with spheres of granular storage substance about 5 pm 



Fig. 1. Pseudolithoderma subextensum. Longitudinal section of young thallus with an immature 
unilocular sporangial sorus, showing basal layer, erect filaments and young unilocular 
sporangia. Scale = 20 jum. 
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in diameter; chloroplasts disc-shaped or irregular in shape, several per cell; 
hairs in tufts arising from a basal layer; both types of reproductive organs 
terminally arising from erect filaments, cylindrical, rounded at the apex, 20-33 
pm long and about 10 pm in diameter; plurilocular reproductive organs first 
cylindrical, later forming somewhat irregular cluster of spores, 20-40 pm long 
and 10-14 pm in diameter; ascocyst-like paraphyses associated with unilocular 
sporangia, these being of same size and shape as unilocular sporangia, terminal 
on erect filaments. 

Habitat. Growing often mixed with species of Ralfsia on rocks or pebbles, 
in the upper to lower intertidal zone. 

Type locality. Oregrund Archipelago, Sweden (as Lithoderma subextensum. 
Waern). 

Geographical distribution. Sweden. The genus and the species are newly 
reported from Japan. 

Representative specimens examined. Shimoda, Shizuoka-ken, Oct. 25, 1977 
(TKB 1360) ; the same, Nov. 8, 1979 (TKB 1361). 

In the light of the descriptions and illustrations originally given by Waern 
(1949), based on specimens from Sweden, we have found the present alga to 
be similar to Pseudolithoderma subextensum (Waern) S. Lund. This species is 
characterized by the following features; 1) firmly adjoining erect filaments 
forming a rigid thallus, 2) crust covered with a gelatinous layer, 3) several 
disc-shaped chloroplasts per cell, 4) terminal, cylindrical or somewhat irregularly 
shaped, plurilocular reproductive organs. This combination of characteristics 
has not been found in any other described species of Pseudolithoderma. However,, 
it should be pointed out that the present alga differs from P. subextensum in 
the following respects. In the present alga, hairs arise from a basal layer,, 
and only one type of reproductive organ is borne on a thallus, whereas in P. 
subextensum, hairs arise from the terminal cell of erect filaments and both 
types of reproductive organs are sometimes present on the same thallus. 
Moreover, the present alga possesses ascocyst-like paraphyses associated with 
unilocular sporangia, and these structures were not noted in Waern’s description 
and illustrations (1949, 1952), nor in Lund’s (1959) treatment of P. subextensum.. 
These structures are characteristic of some taxa of the genus Myrionema 
(Loiseaux, 1967), and of the Scytosiphonales (Setchell & Gardner, 1925). 
Hollenberg (1969) described and illustrated such structures associated with the 
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Fig. 2. Pseudolithoderma subextensum. A. Longitudinal section of thallus with plurilocular 
reproductive organs, showing cylindrical or somewhat irregular shaped plurilocular repro¬ 
ductive organs, and several chloroplasts per cell. B. Longitudinal section with mature 
unilocular sporangial sorus, showing six mature sporangia (U), three ascocyst-like paraphyses 
(P), four empty sporangia and a hair (H). Scale = 10 ^m. 

plurilocular reproductive organs of Pseudolithoderma nigra. However, the 
ascocyst-like paraphyses associated with unilocular sporangia are reported here 
for the first time for a species of the genus Pseudolithoderma. 

P. subextensum can be distinguished from P. paradoxum Sears et Wilce 
(1973) and P. rosenvingii (Waern) S. Lund (1959) which have soft thalli, by 
its rigid thallus; from P. nigra Hollenberg (1969) which has a thickness of 
300-500 gm or more, by its thinner thallus; from P. roscoffensis Loiseaux 
(1968) which possesses regular rows of plurilocular reproductive organs and no 
unilocular sporangia, by its irregular clusters of plurilocular organ and its 
terminal unilocular organs; and from P. extensum (Crouan) S. Lund (1959) 
which possesses globose unilocular sporangia and no hairs, by its cylindrical 
unilocular sporangia and hairs. 

If sterile, P. subextensum can be distinguished from members of Ralfsia 
which have similar vegetative structures by the presence of several large 
spheres of storage substances and several chloroplasts per cell. 
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